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(54) Hue and lightness identification system for dental products 

(57) A system for identification of hue and lightness 
of dental products formed from dental material within 
enclosures an alpha series of at least three caps (A) 
having an alpha cap hue and supported by enclosures 
enclosing dental materials which are polymerizable to 
form an alpha series of dental products having an alpha 
product hue. The system includes a beta series of at 
least three caps (B) having a beta cap hue supported by 
enclosures enclosing dental materials which are polym- 
erizable to form dental products having a beta product 
hue. The system includes a first series of at least three 
caps (1) having a first cap lightness and each of said 
first caps being supported by an enclosure enclosing a 
dental material which is polymerizable to form a dental 
product having a first product lightness. The system 
includes a second series of at least three caps (2) hav- 
ing a second cap lightness, and each of said second 
caps being supported by an enclosure enclosing a den- 
tal material which is polymerizable to form a dental 
product having a second product lightness. 
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Description 

The invention relates to hue and lightness identifi- 
cation systems for dental products. Improved hue and 
lightness identification is provided in accordance with s 
the invention by a system of rationally colored enclosure 
bodies and caps which identify the hue and lightness of 
the dental product formed from the material enclosed in 
each enclosure. The enclosures are for example, dis- 
pensing cartridges. 10 

As the shade of the tooth substance varies among 
individuals, among the teeth of a single person and 
even in different parts of the same tooth, modern restor- 
ative materials are offered in a selection of shades. To 
select the appropriate shade, the dentist normally uses 15 
the shade guide provided with the product. It is made of 
samples of the restorative material or other suitable res- 
ins. Thus, reference between shade guide and restora- 
tive material is made by a numeric, alphabetic or color 
code printed on both shade guide and packaging of the 20 
restorative. For example, the Vita shade system con- 
sists of the four basic color groups A: reddish-brown, B: 
reddish yellow, C: gray and D: reddish-gray. Each color 
group has four shades. As a rule, the darkness of the 
shades increases within every group, i.e. A1, B1, C1, 25 
D2 are light shades, and A4, B4, C4, D4 are dark 
shades. The reference teeth of the Vita shade guide 
may be arranged according to shade groups or accord- 
ing to the degree of lightness. 

In a color cap system for restorative material in 30 
enclosures previously used by Caulk Division of Dent- 
sply International only two yellow and two gray lightness 
were included along with one white lightness, one 
brown lightness and one other lightness. 

Cruttenden in U.S. Patent 716,676 discloses dental 35 
cement injector. Kelley in U.S. Design Patent 742,446 
discloses dental filling tool. Skinner in U.S. Patent 
921,015 discloses root canal filling dental injector. Dal- 
bey in U.S. Patent 1,188,417 discloses dental instru- 
ment. Sprague in U.S. Patent 1,775,329 discloses 40 
applicator. Howard in U.S. Patent 1,306,816 discloses 
syringe for injecting cement in teeth. Hagemeier in U.S. 
Patent 2,102,591 discloses dental syringe. Rutrough in 
U.S. Patent 2,251,206 discloses amalgam carrier. 
Boeger U.S. Patent 2,505,028 discloses syringe for 45 
applying heat-fluent impression composition to dental 
inlay preparations and the like, and impression-material 
cartridge for use therein. Cohen in U.S. Patent 
2,708.438 discloses hypodermic syringe. Cohen in U.S. 
Patent 2,754,590 discloses container for toothache 50 
remedy. Moller in U.S. Patent 2,837,824 discloses amal- 
gam carrier and ejector. Epps in U.S. Patent 2,841,145 
discloses syringe. Blease in U.S. Patent 2,847,009 dis- 
closes dispensing liquids. Ratcliff et al. in U.S. Patent 
2,869,543 discloses injector. Silver et al. in U.S. Patent 55 
3,052,239 discloses disposable hypodermic syringe. 
Silver et al. in U.S. Patent 3,052,240 discloses disposa- 
ble hypodermic syringe. Dunmire in U.S. Patent 
3,089,489 discloses aspirating type hypodermic 



syringes- Everett in US. Patent 3,093,133 discloses 
hypodermic apparatus. Nielsen in U.S. Patent 
3,098.483 discloses two-compartment hypodermic 
syringe for separate storing of more components. Via. 
Jr. in U.S. Patent 3,100,045 discloses mixing contain- 
ers. Trautmann in U.S. Patent 3,164,303 discloses stor- 
age and mixing cartridge. McConnaughey et al. in U.S. 
Patent 3,220,412 discloses holder for hypodermic 
syringe cartridges. Sarnoff et al. in U.S. Patent 
3,326,215 discloses two compartment syringe with 
vapor seal between compartments. Saffir in U.S. Patent 
3,373,743 discloses disposable hypodermic syringe. 
Blank et al. in U.S. Patent 3,417,971 discloses mixing 
and ejection tool. Shaw in U.S. Patent 3,477,432 dis- 
closes combination mixing and injecting medical 
syringe. Zackheim in U.S. Patent 3,494,359 discloses 
two compartment syringe with a single barrel. Newman 
in U.S. Patent 3,521,356 discloses dispenser for dental 
filling material. Sly in U.S. Patent 3,534,735 discloses 
disposable injector and holder. Cohen in U.S. Patent 
3,557,787 discloses disposable syringe. Kunz in U.S. 
Patent 3,575,318 discloses water pistol. Dragan in U.S. 
Patent 3,581,399 discloses composite resin filling 
syringe and technique. Smith in U.S. Patent 3,612,352 
discloses amalgam cartridge and method of making 
same and method and apparatus for dispensing amal- 
gam from a cartridge. Lopez et al. in U.S. Patent 
3,638,314 discloses amalgam carrier and dispenser 
with preload capsule. Baumann in U.S. patent 
3,684,136 discloses receptacle having a dividing wall. 
Preston et al. in U.S. Patent 3,724,077 discloses mixing 
syringe. Lopez et al. in U.S. Patent 3.738,066 discloses 
dental impression material injecting syringe. Baumann 
et al. in U.S. Patent 3,739,947 discloses storing and 
mixing receptacle. Winberg in U.S. Patent 3,756,571 
discloses mixing capsule in particular for dental prepa- 
ration. Mosch in U.S. Patent 3,828,434 discloses mixing 
capsule. Gardella et al. in U.S. Patent 3,831,742 dis- 
closes dental mixing capsule. Nielsen in U.S. Patent 
3,890,713 discloses dental devices. Dragan in U.S. Pat- 
ent 3,900,954 discloses dental filling gun and nozzle tip 
therefor. Winters in U.S. Patent 3,917,062 disclose mix- 
ing container for dental materials. Warden et al. in U.S. 
Patent 3,951,387 discloses cartridge for storing and 
mixing at least two independent ingredients. Claasen in 
U.S. Patent 4,023,675 discloses packing for impression 
material for dental use. Skeirik in U.S. Patent 4,084,320 
discloses system for mixing and dispensing dental 
amalgam. Dragan in U.S. Patent 4,189,756 discloses 
manual extruder. Dougherty et al. in U.S. Patent 
4,330,280 discloses ejector holder for capsule-like car- 
tridge. VanZandt in U.S. 4,373,632 disclose nail polish 
hanger. Welsh in U.S. Patent B1 4,384,853 disclose 
ejector holder for capsule-like cartridge. Dougherty in 
U.S. Patent 4,391,590 and B1 4,391,590 disclose car- 
tridge for viscous material. Hofmann-lgl in U.S. Patent 
4,392,590 discloses eye drop dispensing bottle. Ennis, 
III in U.S. Patent 4,693,706 disclose two compartment 
mixing syringe. Panzera et al in U.S. 4,828, 1 17 disclose 
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porcelain dental restoration having a plurality of uni- 
form, color-matched layers. Drumm in U.S. Patent 
4,969,816 disclose dental material carrier and applica- 
tor. Doscki, Jr. in U.S. 5,199,567 disclose single patient 
dose dental cartridge tray and orgainizing system. 5 
Fischer in U.S. 5,289,91 9 disclose endodontic dental kit 
with color-coding means. Fischer in U.S. 5,364,267 dis- 
close syringe system for matching tooth composite 
colors. 

It is an object of the present invention to provide a 10 
rational system for identification of the hue and light- 
ness of dental material enclosed in an enclosure. 

Shad is sometimes used herein to mean hue. 

Details of the foregoing objects and of the invention, 
as well as other objects thereof, are set forth in the fol- 15 
lowing specification and illustrated in the accompanying 
drawings comprising a part thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 

FIGURE 1 A is a schematic view of a system of car- 
tridges with caps in accordance with the present inven- 
tion. 

FIGURE 1 is a side elevation of an ejector holder for 
supporting a cartridge in accordance with the present 25 
invention. 

FIGURE 2 is a top plan view of the holder and car- 
tridge shown in FIGURE 1 . 

FIGURE 3 is a fragmentary enlarged bottom plan 
view of the forward end of the barrel of the ejector holder 30 
shown in FIGS. 1 and 2. 

FIGURE 4 is a fragmentary bottom plan view of the 
ejector holder similar to FIGURE 3, but on a smaller 
scale, and illustrating a cartridge supported in the for- 
ward end of the barrel. 35 

FIGURE 5 is a vertical sectional view of the forward 
end portion of the barrel of the ejector holder shown in 
FIGURE 3, as seen on the line 5-5 thereof. 

FIGURE 6 is a front end view of the forward end of 
the barrel shown in FIGS. 1-4. 40 

FIGURE 7 is a side elevation, partly broken away, of 
a cartridge similar to that shown in FIGS. 1 , 2 and 4, but 
on a larger scale, and illustrating a piston inserted in the 
open end of the cartridge and also showing fragmentar- 
ily a portion of a plunger rod of the ejector holder 45 
adapted to engage the piston of the cartridge. 

FIGURE 8 is a side elevation of a cartridge similar 
to FIGURE 7, partially showing a cap over the discharge 
nipple of the cartridge body. 

FIGURE 9 is a vertical section of the cartridge so 
shown in FIGURE 8. 

FIGURE 10 is a side elevation of a preferred car- 
tridge in accordance with the invention. 

FIGURE 11 is a vertical section of the cartridge 
shown in FIGURE 10. 55 

BRIEF DESCRIPTION OF THE INVENTION 

A system is provided for identification of hue and 



lightness of dental products formed from dental material 
within enclosures an alpha series of at least three caps 
(A) having an alpha cap hue and supported by enclo- 
sures enclosing dental materials which are polymeriza- 
ble to form an alpha series of dental products having an 
alpha product hue. The system includes a first series of 
at least three caps (B) having a beta cap hue supported 
by enclosures enclosing dental materials which are 
polymerizable to form dental products having a beta 
product hue, 

The system includes a first series of at least three 
caps (1) having a first cap lightness and each said first 
caps being supported by an enclosure enclosing a den- 
tal material which is polymerizable to form a dental 
product having a first product lightness. 

The system includes a second series of at least 
three caps (2) having a second cap lightness, and each 
of the said second caps being supported by an enclo- 
sure enclosing a dental material which is polymerizable 
to form a dental product having a second product light- 
ness. The beta cap hue is more reddish-yellow than 
alpha cap hue. The beta product hue is more reddish- 
yellow than the alpha product hue. The alpha cap hue is 
more reddish-brown than the beta cap hue. The alpha 
product hue is more reddish-brown than the beta prod- 
uct hue. The second cap lightness is darker than the 
first cap lightness. The second product lightness is 
darker than the first product lightness. The difference in 
hue between the alpha cap hue and the beta cap hue is 
substantially greater than the difference in hue between 
the alpha product hue and the beta product hue, and the 
difference in lightness between the first cap lightness 
and the second cap lightness is substantially greater 
than the difference in lightness between the first product 
lightness and the second product lightness. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Cartridge caps are small, and are used on single- 
dosed containers which allow the direct placement of 
the restorative material into natural dental tooth cavities. 
Some prior art caps have an imprint on the cartridge 
body stating the respective shade. This information is, 
however, difficult to read, as the code has to be printed 
in small letters to match the size of the cartridge. 

In accordance with the invention the restorative 
contained in the cartridge is identified by the color of the 
cap, and the alpha-numeric shade codes on the body of 
the cartridge. The packaging for cartridges filled with A 
shades have a reddish color symbol. The packaging for 
cartridges filled with B shades bears a yellowish color 
symbol. Those with C shades have a grayish and those 
with D shades have a brownish symbol. In the case of 
light shades, the color symbol is of a light color, e.g. the 
color symbol of B1 is light yellow. Dark shades are iden- 
tified by a dark color code, e.g. A4 bears a dark-red 
color code. 

The color indicator of the invention makes a direct 



3 



0759286A2J_> 



5 



EP 0 759 286 A2 



6 



citation of a reference color standard. The color indica- 
tor on the packaging indicates to the dentist the color 
type and lightness/darkness of the material in the car- 
tridge. 

Color type identifies whether the material is reddish s 
(A), yellowish (B), grayish (C) or brownish (D). Light- 
ness/darkness of the material is indicated by the light- 
ness/darkness of the color indicator. "Paster colors 
refer to light shades, "intensive" color symbols refer to 
dark shades. w 

Cartridges may be easily and logically placed in an 
organizer. The invention permits the easy arrangement 
of cartridge caps and shade guide according to both 
shade type (A - D) and lightness. 

The color of a restorative material, which is shaded, is 
for example, according to the Vita Lumin® Vacuum 
shade system, is described by a color code relating 
directly to the shade character (color type and lightness) 
of the material. Yellowish indicators refer to yellowish 
restoratives. Grayish indicators refer to greet restora- 20 
tives and so on. Pastel colors refer to light shades, 
intensive color symbols refer to dark shades. 

The system is primarily meant to identify the 
shades contained in cartridge caps in combination with 
an imprint on the cartridge body. 25 

The invention is now described with reference to 
Figures 1 A through 1 1. Cartridges may be supported in 
rows and columns by a support S. A system is provided 
for identification of hue and lightness of dental products 
formed from dental material within enclosures. An alpha 30 
series of at least three caps (A) having an alpha cap hue 
and supported by enclosures enclosing dental materials 
which are polymerizable to form an alpha series of den- 
tal products having an alpha product hue. As shown in 
Figure A1 an alpha series of caps includes caps A1 , A2, 35 
A3, A3.5 and A4 supported by enclosures BA1, BA2, 
BA3, BA3.5 and BA4 respectively. 

The system includes a beta series of at least three 
caps (B) having a beta cap hue supported by enclo- 
sures enclosing dental materials which are polymeriza- 40 
ble to form dental products having a beta product hue. 
As shown in Figure A1 a beta series of caps includes 
caps B1 , B2, B3 and B4 supported by enclosures BB1 , 
BB2, BB3 and BB4 respectively. 

The system includes a first series of at least three 45 
caps (1) having a first cap lightness and each of the first 
caps is supported by an enclosure enclosing a dental 
material which is polymerizable to form a dental product 
having a first product lightness. As shown in Figure A1 
a first series of caps includes caps A1 , B1 and C1 sup- 50 
ported by enclosures BA1, BB1 and BC1 respectively. 

The system includes a second series of at least 
three caps (2) having a second cap lightness, and each 
of the second caps being supported by an enclosure 
enclosing a dental materia! which is polymerizable to 55 
form a dental product having a second product light- 
ness. As shown in Figure 1A a second series of caps 
includes caps A2, B2 and C2 supported by enclosures 
BA2, BB2 and BC2 respectively. 



The beta cap hue is more reddish-yellow than the 
alpha cap hue. The beta product hue is more reddish- 
yellow than the alpha product hue. The alpha cap hue is 
more reddish-brown than the beta cap hue. The alpha 
product hue is more reddish-brown than the beta prod- 
uct hue. The second cap lightness is darker than the 
first cap lightness. The second product lightness is 
darker than the first product lightness. The difference in 
hue between the alpha cap hue and the beta cap hue is 
substantially greater than the difference in the hue 
between the alpha product hue and the beta product 
hue, and the difference in lightness between the first 
cap lightness and the second cap lightness is substan- 
tially greater than the difference in lightness between 
the first product lightness and the second product light- 
ness. 

Figure 1 shows an ejector holder to hold in opera- 
tive position a cartridge from the hue and lightness iden- 
tification system of the present invention. The holder 
comprises a barrel 10 having a interior bore 12 extend- 
ing from the rearward end 14 of the barrel toward the 
forward end 16 thereof for purposes of receiving a 
plunger 18 of the same diameter as that of the interior 
bore 12 for the major portion of the length of the 
plunger, the forward end of the plunger having a smaller 
diameter extension 20. 

The rearward end 14 of the barrel 10 extends 
through and is fixed to a handle member 22 with which 
the barrel 10 is perpendicular. Pivotally connected to 
the handle 22 is an operating lever 24, the upper end of 
which is pivotally connected to the upper end of handle 
22 by a pivot pin 26. The upper end 28 of operating lever 
24 is offset laterally to facilitate operation of the lever 24 
with respect to the outer end of plunger 18 which termi- 
nates in a button 30 engageable by the inner surface 32 
of operating lever 24. 

With more particular reference to Figures 1-4 it is 
seen that the forward end 16 of the barrel 10 is tapered 
and is provided with a longitudinally extending opening 
comprising compartment 32 which extends rearwardly 
from the terminal end of the forward end 16 toward the 
interior bore 12. The lower surface of compartment 32 t 
as viewed in FIGURE 3, is semi-cylindrical and is com- 
plementary to the elongated body of cartridge 34 so as 
to receive and seat the same, as shown in FIGS. 1 , 2 
and 4. However, the sidewalls 36 and 38 of compart- 
ment 32 extend upwardly from the semi-cylindrical bot- 
tom surface shown in FIGURE 3 and are parallel to 
each other for a limited distance and the upper edges 
40 and 42 extend toward each other a limited distance. 
The uppermost portions of sidewalls 36 and 38 also 
have limited flexibility, whereby the distance between 
the upper edges 40 and 42 of said sidewalls is slightly 
less than the diameter of the cartridge 34, whereby 
there is a snap-acting retaining function provided by 
said sidewalls and the upper edges 40 and 42 with 
respect to the cartridge 34 when the latter is inserted in 
the compartment 32. 

The forward end 16 of the barrel 10 also has a cut- 
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away portion 44 extending longitudinally rearward to 
form a shoulder 46, which determines the inner end of 
the cutaway portion. Due to the fact that the forward end 
16 is tapered and the barrel 10 otherwise is circular, the 
cutaway arrangement provides flat surfaces 48 and 50. 5 
Also, as best shown in FIGURE 3, the sidewalls of the 
compartment 32, at the inner ends thereof, have lateral 
recesses 52 and 54 which are spaced apart a greater 
distance than the diameter of the annular exterior flange 
56 in order to permit the insertion of the flange into com- w 
partment 32 which, following radial insertion movement 
thereof into the compartment, the cartridge may be 
moved axially forward for disposition of the flange 56 in 
an undercut seat 58, which is clearly shown in FIGS. 3- 
5. The seat, in conjunction with the portion of the com- 15 
partment 32 extending forwardly therefrom, provides a 
firm means for supporting a cartridge 34, which is 
retained seated in the compartment, especially by 
means of the snap-fitting arrangement provided by the 
upper edges 40 and 42 of the sidewalls 36 and 38, as 20 
described hereinabove. 

Without restriction thereto, the preferred material 
from which the barrel 10, handle member 22 and oper- 
ating lever 24 are formed is a suitable rigid plastic mate- 
rial in order that these elements may be formed readily 25 
and accurately by molding from raw plastic material; 
obviously, the coiled spring 60 is formed from spring 
wire for purposes of retracting the plunger 18 when the 
operating lever 24 is released, following an ejection of 
material from the cartridge 34. 30 

The cartridge 34 which comprises the subject of the 
instant application is also preferably formed by molding 
from appropriate rigid synthetic resin or plastic material 
by means of a suitable mold. The intermediate body 
portion of the capsule 34 is of uniform interior and exte- 35 
rior diameter and extends from annular flange 56 adja- 
cent the open end of the cartridge to the opposite 
closed end 62. The body portion is cylindrical, whereas 
the closed end 62 is preferably hemispherical but is pro- 
vided with an angularly extending discharge nipple 64, 40 
the opening of which is preferably a very fine dimension 
of small diameter. To effect ejection of material from the 
cartridge 34, such as dental filling material, cement, or 
other viscous dental material and the like, for example, 
the cartridge 34 includes a piston 66, which is very 45 
closely complementary in diameter to the interior of the 
cartr idge 34, and the inner end 68 thereof also is hemi- 
spherical and complementary to the interior of the 
closed end 62 of the cartridge. Without restriction 
thereto, the outer end of the piston may be flat for so 
engagement, for example, with the extension 20, shown 
fragmentary in FIGURE 7, when the plunger 18 is 
moved forwardly by actuation of the operating lever 24. 

Removal of the capsule 34 from the compartment 
32 is accomplished readily by snapping the cartridge 55 
outwardly beyond the somewhat flexible upper edges 
40 and 42 of the compartment after the contents within 
the cartridge have been discharged or exhausted, as 
required. 



From the foregoing, it will be seen that the ejector 
holder is especially adapted to receive the particular 
type of cartridge to be used therewith, which is the sub- 
ject of the instant application. The ejector is of very sim- 
ple, highly effective design, to permit sure and quick 
mounting of the cartridge within the compartment in the 
forward end of the barrel of the holder and, with equal 
facility, removal of the cartridge therefrom is readily 
achieved. 

The cartridge comprising the invention not only is 
capable of serving as a receptacle for material to be dis- 
charged when filled, for example, from a storage supply, 
but, even more importantly, the cartridge can be filled at 
a factory with predetermined quantities of material, by 
automatic machinery, and sealed therein by application 
of the piston 66, which, under the circumstance, serves 
as a closure for the cartridge. The above-described 
design particularly facilitates such operations. Further, 
during filling, air in the cartridge in advance of the mate- 
rial can be discharged through the nipple 64 until filled 
and then the open end of the nipple may suitably and 
inexpensively be closed by suitable seal means, such 
as a small piece of sheet material having pressure-sen- 
sitive cement on one side and fold said piece across the 
nipple in any suitable manner. 

In accordance with the invention, a further 
improved feature for the cartridge comprises providing a 
preferably cup-shaped cap 70 which is suitably shaped 
either to frictionally engage the tip portion of the nipple 
64, or either the cap or nipple, or both, to secure the cap 
releasably upon the tip of the nipple in sealed manner. 
Cap 70 has outer flange 104 positioned adjacent to the 
opening of cap 70. In closed position, the inner surface 
of cap 70 is snap-fit to the outer surface of nipple 64. 
Cap 70 is retained by the nipple in a closed position, 
and force sufficient to slightly bend the wall of the cap is 
required to initially move the cap away from body of car- 
tridge 32 along nipple 64 from the closed position. 

Moreover, the cap 70 serves an important addi- 
tional possible feature in that, in addition to sealing the 
contents of the cartridge, in conjunction with the piston 
66, the cap also may be color-coded for any a number 
of purposes such as to indicate the kind of material for 
specified purposes, weight or quantity of the material 
therein, setting time, and otherwise. 

Also, the body of the cartridge as well as the cap 70 
and piston 66 may all be molded from similar plastic 
material which is colored suitably to render the items 
opaque or otherwise impervious to the transmission of 
ambient light which, if the contents are subject to being 
set by such light, prevents premature setting thereof. 

Thus, in accordance with a preferred embodiment, 
the invention provides a miniature capsule-like cartridge 
having a hollow elongated generally cylindrical body 
having an inner wall with a substantially uniform diame- 
ter. The body has a central axis C as shown in Figure 9. 
The inner wall encloses a chamber. One end of the 
body is open and formed at the extremity thereof with an 
annular circular exterior flange. The opposite end of the 



0759286A2 I > 



5 



EP0759 286A2 



10 



body is closed by an end wall. A discharge integrally 
connected to the body and has a passageway there- 
through extending from the chamber at the closed end 
of the body to facilitate discharge from the cartridge. 
The nipple has an outer wall. The outer wall has a prox- 5 
imal diameter 100 proximal to the body and a medial 
diameter 101 at a position medial to the body. The 
medial diameter is greater than the proximal diameter. 
Preferably the proximal diameter is at least 5 percent 
less than the medial diameter. The nipple has a central 70 
axis CN. A cup-shaped cap is removably connected to 
the discharge nipple on the body to close the outer end 
of the nipple. The cap extends over the medial position 
of the nipple. 

As shown in Figures 10 and 11, cartridge 34A in is 
accordance with the invention has a flange 56A and a 
piston with an inner end 68A. Cartridge 34A is used in 
the same manner as described above for cartridge 34 
with the holder having barrel 10. Preferably cup-shaped 
cap 70A is suitably shaped either to frictionally engage 20 
the tip portion of the nipple 64 A, or either the cap or nip- 
ple, or both, to secure the cap releasably upon the tip of 
the nipple in sealed manner. Cap 70A has outer flange 
104 A positioned adjacent to the opening of cap 70A. In 
closed position, the inner surface of cap 70A is snap-fit 25 
to the outer surface of nipple 64A. Cap 70A is retained 
by the nipple in a closed position, and force sufficient to 
slightly bend the wall of the cap is required to initially 
move the cap away from body of cartridge 34A along 
nipple 64A from the closed position. 30 

Moreover, the cap 70A serves an important addi- 
tional possible feature in that, in addition to sealing the 
contents of the cartridge, in conjunction with the piston, 
the cap also may be color-coded for any a number of 
purposes such as to indicate the kind of material for 35 
specified purposes, weight or quantity of the material 
therein, setting time, and otherwise. 

Thus, in accordance with a preferred embodiment, 
the invention provides a miniature capsule-like cartridge 
having a hollow elongated generally cylindrical body ao 
having an inner wall with a substantially uniform diame- 
ter. The body has a central axis CA as shown in Figure 
1 1 . The inner wall encloses a chamber. One end of the 
body is open and formed at the extremity thereof with an 
annular circular exterior flange. The opposite end of the 45 
body is closed by an end wall. A discharge integrally 
connected to the body and has a passageway there- 
through extending from the chamber at the closed end 
of the body to facilitate discharge from the cartridge. 
The nipple has a flange 104A and an outer wall. The so 
outer wall has a proximal diameter 100A proximal to the 
body and a medial diameter 1 01 A at a position medial to 
the body. The medial diameter is equal to the proximal 
diameter. The nipple has a central axis CNA. A cup- 
shaped cap is removably connected to the discharge ss 
nipple on the body to close the outer end of the nipple. 
The cap extends over the medial position of the nipple. 

Preferably, the cartridge includes a piston having 
sidewalls closely complementary to the inner walls of 



the body and inserted into the open end thereof. The 
inner end of the piston is complementary in shape to the 
interior surface of the closed end of the body. Preferably 
the cap has an inner wall, and the inner wall of the cap 
engages the outer wall of the nipple at the medial por- 
tion of the nipple. Preferably the body has a planar sur- 
face positioned adjacent to the closed end and opposite 
to the nipple and the planar surface intersects the end 
wall along a line which forms an acute angle to the cen- 
tral axis of the body. Preferably the acute angle is 
between 3 degrees and 25 degrees. 

The foregoing description illustrates preferred 
embodiments of the invention. However, concepts 
employed may, based upon such description, be 
employed in other embodiments without departing from 
the scope of the invention. Accordingly, the following 
claims are intended to protect the invention broadly, as 
well as in the specific forms shown herein. 

Claims 

1. A system for identification of hue and lightness of 
dental products formed from dental material within 
enclosures, comprising: 

an alpha series of at least three caps (A) hav- 
ing an alpha cap hue and supported by enclo- 
sures enclosing dental materials which are 
polymerizable to form an alpha series of dental 
products having a first product hue, 
a beta series of at least three caps (B) having a 
beta cap hue supported by enclosures enclos- 
ing dental materials which are polymerizable to 
form dental products having a beta product 
hue, 

a first series of at least three caps (1) having a 
first cap lightness and each of said first caps 
being supported by an enclosure enclosing a 
dental material which is polymerizable to form 
a dental product having a first product light- 
ness, 

a second series of at least three caps (2) hav- 
ing a second cap lightness, and each of said 
second caps being supported by an enclosure 
enclosing a dental material which is polymeriz- 
able to form a dental product having a second 
product lightness, 

said beta cap hue being more reddish-yellow 
than said alpha cap hue, said beta product hue 
being more reddish-yellow than said alpha 
product hue, said alpha cap hue being more 
reddish-brown than said beta cap hue, said 
alpha product hue being more reddish-brown 
than said beta product hue, said second cap 
lightness being darker than said first cap light- 
ness, said second product lightness being 
darker than said first product lightness the dif- 
ference in hue between said alpha cap hue and 
said beta cap hue being substantially greater 
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than the difference in hue between said alpha 
product hue and said beta product hue, and the 
difference in lightness between said first cap 
lightness and said second cap lightness being 
substantially greater than the difference in the 5 
lightness between said first product lightness 
and second product lightness. 

2. The system of Claim 1 further comprising a chi 
series of caps (C) having a chi cap hue and sup- 10 
ported by enclosures enclosing dental materials 
which are polymerizable to form a chi series of den- 
tal products having a chi product hue, and wherein 

the difference in hue between said alpha cap hue 
and said beta cap hue is greater than the difference is 
in hue between said alpha product hue and said chi 
product hue. 

3. The system of Claim 2 further comprising a third 
series of caps (3) having a third cap lightness, and 20 
each said third caps being supported by an enclo- 
sure enclosing a dental material which is polymeriz- 
able to form a dental product having a third product 
lightness, and wherein the difference in lightness 
between said first cap lightness and said second 25 
cap lightness is greater than the difference in light- 
ness between said first product lightness and said 
third product lightness. 

4. A system of Claim 1 wherein said alpha cap hue is 30 
reddish brown. 

5. The system of Claim 1 wherein said beta cap hue is 
reddish yellow. 

35 

6. The system of claim 1 wherein each said chi cap 
hue is gray. 

7. The system of claim 1 further comprising a delta 
series of at least three caps (d) having a delta cap 40 
hue and supported by enclosures enclosing dental 
materials which are polymerizable to form a delta 
series of dental products having d delta product 
hue. 

45 

8. The system of claim 1 wherein each said enclosure 
is a cartridge comprising: 

a hollow elongated uniformly cylindrical body of 
predetermined length and uniform diameter so 
interiorly and exteriorly and molded from rigid 
plastic material, one end of said body being 
open and formed at the extremity thereof with 
an annular relatively short circular exterior 
flange of limited width and adapted to be 55 
detachably mounted within a complementary 
seat in an ejector type holder, the opposite end 
of said body being closed by a wall of substan- 
tially the same uniform thickness as said body, 
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said body enclosing polymerizable dental 
material, 

a discharge nipple of the same material as the 
body and molded integrally therewith and hav- 
ing a passage therethrough extending from 
said closed end of said body to facilitate direct- 
ing discharge from the cartridge to the interior 
of an oral cavity, 

a piston having sidewalls closely complemen- 
tary to the inner walls of said body and inserted 
into the open end thereof to form a combination 
closure and ejecting means for said material 
contained in said cartridge, the inner end of 
said piston being hemispherical and comple- 
mentary in shape to the interior surface of the 
closed end of said body to effect ejection of 
substantially the entire contents of said car- 
tridge when said piston is fully inserted into 
said body of the cartridge, and 
sealing means comprising a cup-shaped cap 
removably connected to the discharge nipple 
on said body to close said outer end of the nip- 
ple to seal the contents of the cartridge against 
ingress of ambient atmosphere and/or any sur- 
rounding contaminating matter, said sealing 
means having a color which is rationally indica- 
tive of the shade of said dental material when 
polymerized, to form a dental product. 

9. The system according to claim 6 further character- 
ized by said body and piston being formed from 
plastic material suitably colored to render the same 
impervious to the transmission of ambient light, 
thereby rendering the cartridge adapted to contain 
light-curable material and the like in a manner to 
prevent premature curing of such material while 
stored in such cartridge. 

10. The system of claim 6 wherein said nipple outer 
wall has a distal diameter, and said medial diameter 
is greater than said distal diameter. 

11. The system of claim 6 wherein said body has a flat 
portion opposite to said nipple and adjacent to said 
closed end. 

1 2. The system of claim 4 wherein each said enclosure 
comprises miniature capsule-like cartridge, having: 

a hollow elongated generally cylindrical body 
having an inner wall with a substantially uni- 
form diameter, said inner wall enclosing dental 
material in a chamber, one end of said body 
being open and formed at the extremity thereof 
with an annular circular exterior flange, the 
opposite end of said body being closed by an 
end wall, said dental material being adapted to 
form a dental product having a characteristic 
shade, said body having an outer surface with 
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an alphanumeric indication of the said shade, 

a discharge integrally connected to said body 
and having a passageway therethrough 
extending from said chamber at said closed 
end of said body to facilitate discharge from the s 
cartridge, said nipple having a wall, and 

13. The system of claim 10 wherein said cap has an 
inner surface, and said inner surface of said cap is 
snap-fit to said outer surface of said nipple. w 

1 4. The system of claim 1 0 wherein said cap is retained 
by said nipple in a closed position, and force suffi- 
cient to slightly bend said wall of said cap is 
required to initially move said cap away from said is 
body along said nipple. 

15. The system of Claim 10 wherein said nipple having 
a wall, said wall having an outer surface with a prox- 
imal diameter proximal to said body and a medial 20 
diameter medial to said body, said medial diameter 
being greater than or equal to said proximal diame- 
ter. 

16. The system of Claim 1 wherein said delta cap hue 25 
is reddish-gray. 

17. The system of Claim 1 wherein said dental material 
enclosed within any one of said enclosure has a 
total mass of less than 500 grams. 30 

18. The system of Claim 1 wherein said dental material 
enclosed within any one of said enclosures has a 
total mass of less than 100 grams. 

35 

19. The system of Claim 1 wherein said dental material 
enclosed within any one of said enclosures has a 
total mass of less than 50 grams. 

40 
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(57) A system for identification of hue and lightness 
of dental products formed from dental material within 
enclosures an alpha series of at least three caps (A) 
having an alpha cap hue and supported by enclosures 
enclosing dental materials which are polymerizable to 
form an alpha series of dental products having an alpha 
product hue. The system includes a beta series of at 
least three caps (B) having a beta cap hue supported by 
enclosures enclosing dental materials which are polym- 
erizable to form dental products having a beta product 
hue. The system includes a first series of at least three 
caps (1) having a first cap lightness and each of said 
first caps being supported by an enclosure enclosing a 
dental material which is polymerizable to form a dental 
product having a first product lightness. The system 
includes a second series of at least three caps (2) hav- 
ing a second cap lightness, and each of said second 
caps being supported by an enclosure enclosing a den- 
tal material which is polymerizable to form a dental 
product having a second product lightness. 
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